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(54) FORMING METHOD OF RESIST PATTERN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a forming method of a resist pattern, capable of forming 
a pattern which is superior in adherence with a Or substrate and has superior sectional shape 
without any inconvenience. 

SOLUTION: Chemically sensitizing positive resist of acid catalyst type containing alkaline 
soluble resin, dissolution inhibitor and acid-generating medium are applied to a Or substrate, and 
a resist film is formed. Pattern exposure is performed on a specified region of the resist film. 
The resist film, after the pattern exposure, is heat--treated. The resist film after the heat 
treatment is treated by development, an exposed part of the resist film is selectively dissolved 
and elimimated, and a resist pattern is formed. The dissolution inhibitor in the pattern is all 
decomposed while the shape of the resist pattern after developing treatment is maintained, so 
that the glass transition temperature of the resist is increased. Then the resist pattern is 
treated by heating by at a temperature higher than or equal to that of the increased glass 
transition temperature of the resist. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



06.09.2000 



3310202 
24.05.2002 



http;//www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAsUa4UrDA41 1 045843.. 



2005/05/1 6 



mB^m^ffff (jp) 02) i8t ^ ^ # (A) (ii)f$wmHiiHs# 

1-45843 

m^jisma ¥i«ll¥(1999)2^16B 

(5i)int.a.' mm^ f i 

H 0 1 L :?l/027 H 0 1 L 21/30 b / 1 

6 6 5 





1#e¥9- 198394 


(71)fflISA 


000003078 










(22){iUi9B 


spj«9ip(1997)7 ^24H 




#^;iiA;ii<fm#bs«;iiBn2S:« 








"sm IS 
































#3S?;ii»;ii«fTii^F5/hr6i«^iiri#«i «e 






































(74)ftSiA 













(54) [«W©««:3 V'i'X HA^'-XD^gJ^j* 



(57) OJ'J] 



(2) 



#^¥1 1-4 584 3 



m^m 1] c r miR±.i,z . tju/j 'j -^m^^m . m 
mt, 

MLxui^xh m<r>m^?:miRmzmmm^Lx u =j 

''i9-y^(r>mm^i^\<r>U^i±xmm:\^)ib 

t. 

(»*JS2] mmyvxYn9->^<Dmmn^wr) 
%mk^^xm^^\^ihhTmt. \^i^xYn^-v^ 

^mx'hhmm. i \z^<r>v^jx vi^9-vY^mi 

T S Tj +2 CC ( 1 ) 

{z:ix\ ii\^>'xh<7i^yxm.m&m.x'$>K) . t 
iiiv^^X'h^. ) 

[0 0 0 1 3 
[0002] 

m^tipmtsizr^ixx . mmj'<9-y(^mfS.i)<T^xi,z^j: 

V^m\'^fz')V-/'yy ^ -mfjl.z J; o T - 

-^T^^c. mui. ms.tv=jxvmt<^mmmi^-Ht 

h^mt:v=yxh mmi<rmmzm-t^ tiz^^^^ v=j 
xh)'<i9-ybmm.t(n^^^i:^±.^'^h ^ h*JjiS< 
frts:hh.X\>^h . 

[00031 L*^L^*J^,, U-JxVf^9-yim&^ 
nsSKCcJ: oTti, J^-S'-y<rmm^i.zn9-ycrf^ 



\,^(:>ti^9'nJ*-7Xi^±l,zu'yxh/^:9-y^m^Ltz 
m^lzii. immzli^'<:$'~yer)mtitl^^ L^Tl^LcO 
:Lcou'jxhJ^ii^—yi:!iy^yy-?X'^tLXFR 

-->':^''-r.?.^, Ui^XY-^-<9-ytmWi.i:cr>S^miZ3i 

•v^yymm^yt-^^ti^^t,^. z.ix\.±. vi^xv/-<9 
-yt"? o A^i: (nmmm^^'jiX'fj:\^^ t icea-rs 

[0 0 04] l'i^'X^>'^■:?->-^igS*^^>x.yf•>-^^^gc7) 

L-i/;^ h^-^i'-yi/zms&^ixtzmmmKc^^ y^m.^j'^ 

tn^y^^y \-it^-}Vts: t'w ^■9-y^9 'c^j^.mzwm.z 
^'m-h^Ltfmnbt£'iX\^t.o . d 3 LTff -^ni. 

9r3Km<nj&mtw^^mzn\^x±%ti:^fL-k^\:.. 

^^ai%ts:h^\mmL^ixh:Lt\zfjihcnX\ ^ 
W^x9^'^yu^x\zii\^x\^^yxvn-9—yt 

[00 0 5] 

xh^-ii^-ybmmt<r>^m\^±^-itht:)^. -m 

i,ziimu<omm9mi}^!K<n^i:>tix\'^t. mtii. ^ 

-i:l,±tibfth^^'^i,zmm^tl. \y'Jxhtm 

m.tcr>mm^^±itf^zbi,zm^tx\'^^. t«^t^r*^ 
X hmtmmtco^m^<oji"/^y^im<r>i^i^&^i:m' - 

o A^±£0«ajaatc*ar^5 0 , Ui/xhti^u 
AS« t col&^«tt^^i»^T-^®^c7)x v f-i^^^jgcorii^^ 

7-3 3 20 2 3^) . Zcr):fTmt,zX^. x-yf-^-r/M 

^^ti,zxi, xju-y -y h coteT , h^ij^X'h h ifimm 

[00 06] ±tz. mw.h\^'jxvmh<nmmi:^-m>^ 
htzibi.z. mimk<r>ui^xh^^9-y^'<-^y^^-rh 

Kcozktzx-ox. ±^tfzXd ^mwiizm.m!>m^m 

Lfzmiz^ t?>yxh <0^i:mifi> :itt<X-^hLcr> 
(7), :z(r>^^iz\,±\y-Jxv^^9-y(^^ (gglft) 

[0007] -eCT-^^Jti, oAS^fciO^^tc 



(3) 



1-45843 



[0008} 

[0009] OT. ^ ^>lcPlffltclMHH-r^ . * 

m.cmmzi.y)mk^'^h\k.-^ (Wt. im^mi. 

[0011} T)Vij U nrjgtt^O^flgh LTti. 

aj^tTt-fk-^. t'X7jty-;l^A. i?U-V-/l^7^1-- 
>-i?)7K®?Sc7) 1 o i /c{± 2 o Sr ^ - >- -x- 'J :/ N ^ 

[0012} ^/s . mmLmh LTti. ^J;c.{f. b 7 

^~\-ts:>i(r>-^—^J^m,\ b'X7xr^;UX;l^;}?^/l'>:? 
J; i ::ly^X;^;^n;^r -b h - h U 71-^ t'tOX/P 

^=Srt'^?)x;^i-.yg!xx7^;^a=t^:*W^>^^ 

[0013} i^LTtJ^^J-^r^r^cOSiJ^T-W^Ji^l^^ 



w t %SJK-C-3b 0 . tSMSPih^PJ^Oie^SJi 1 0 - 5 0 w 

t%-t'feo, si^ipjcoia-^M«o. 1-10. owt 

[0014] fflv^^#^*«^^«i: LTti, giJi.HV^'n 
xf-/nrny;i':7'r-fe-r-b> ^ yT'f-yHroy;!^ 

[0015] ^%hfd-zv'jy^vwmt. mux. xey 

«agi3j;t/i^is«. ]yi^xhcomm. i^m-r^^mm 
mizmii-zm'MMm-^^t-h^T^^ti^. mtii. 90 

— 1 3 0 . 1 — 10 ^J-@JScOlD»5rfT^ oZtiJ^nt 

[0016] ggViT, Hifiai'>''X hMtC.'N':5'->-S3t5r 
tT^3. m^^bLXli. KrF, ArFxdfv-VL- 

^'««±cov>''x^K^c«^^3tSr^T^ o <7>ip-m.m 
X'h^, 

[0017] ^<r>m. L-i^'x vm^m-M±fzi,±^-y> 
m^m^^x. ifz^mn-mmmi.zX'^x . t^mm 
{^—^yy, PEB)-r-&, tea. PEBcoiasti, 

{f . 5 0 ~ 1 3 0 'COI^T&W ^ L ■ ■ - - - 

[0 0 18] acv^T, p-i^'xbM^jia^. X7V— ^ 

c7)P->''xhcJiDL:.-Cji5i[SS?-|-Sc:t*^-f#&<, mt. 

'J y7mm.^£)£<r)^T)V:^ u^mm : 7Ki!'ft* u-^a 

[0019] mmk<r>m^iiXif)y'Jx vm\.znLx 
ji- as7]<^^ffli^TU>'xsfia&jsL, ^toi,zmk^ 

■^hZh\,zji^mw.cr>^^i^—ym%t:,lxh, *^HB<oi' 

J5j:t;f7^h5b h-ot9-;PX-v^;l-^^t-) 

[0020] mm?9±m^^m-th<,z^^fz'^x\±, mz. 



(4) 



1-4 584 3 



xhi>zti3m±L\>^. 

[002 1 } T ^ Tj +20''C ( 1 ) 

mm^x'hh. ) 

^BZzx'^^^^Ui^xhcrtji-mWimbii. Uz^xhffym 

[0022] #?aco#at Lxii. mx.i£. 100-1 

5 0X:<7)mWX l 0:}i-*^f>6 0^\)5Ht, l'>^?l9>^>?.o- 

[0 0 2 3] ±fz. m^s,miz 1-10 ^^s-^-:)®^^ 

[0024] ?§»f£pih^PJ(7)^^^^T (±-f-rxS{±, 

J: z> ^^mi>zx 'off^^^ithX'^^, Mi^mzii , x 

US^'X ^^^°:5'->■^M3HBJ^ L/^^f* , FEB Srfj^ 5 i 

kizx-ox. mmmit^ico^mM^r^x a-r^z t **t- 

0 — 2 0 0 m J / c rri2 -COSStSTglftf LJt t*. 9 0 — 

1 2 0 °Cc7)iaK-C 5 — 3 0 P E B 5: tr^: d i i: i 

-3T . mm9v±^\(09mm^-^xii-r-tzt t^x% h . 

[ 0 0 2 5 ] , mteWliliOS3fe«^P E BO^fr 

)£\,z^\:,x'mMk'^-fhztifX'%h. cicoidtcLT 

;i<f, 14 0— 1 SO-CT-l 0~6 0^ratT^d^i:*^ 
xK^iaKJ: •) 1 0°CS:M;L^v^iajK, ?^>ic*±^$*W 



[0026] ^WMcDV-i^X hJ-<^~ym^:fTmz}i\,^ 
i y)-^\^m:^x-\^vx Vf'^-^—v^z^tyi.zt^m^ 

[0027] 3js:%Bj^iJ>{±. mmk(r>ui^x h^^^i^^-y 
<7)^-^y:^i,zmLxmMmtLrzm^. vi^x.v<r>iS 

^<;,tc, v-jxv)^'^—ytw^}L<rmmt^^^^ 

AaiL;t, mk^k(r>\^i^x.hn9-y^T^ iO^Bv^a 

[00281 im-m^m.r^z^v'jx jg^i? 

ii^xtm^mt^m^xmn^^Mz^m^xw^ 
mz^<ti:-^x\^h. mmnm\<r>^^tK 

^mm<r>mz^^X -mzf -rft § f.: a^r 3b ^ » 
[0 0 29] ^i^tcraSSrMlll;L-tv>i.<7){i, JXOJ: 

m>s^mx$>hcnx\ xf5x^jaKm±t'<7)'<-^df>' 

ix4Si6ScOT\ Vi^'xhcOT, {i±#L^tt. ^TO^ 

[0030] T , — iaST'CO'^-^' 

T-Tj {S'<-^-iaK5-Si.TL± d. ±i^L;^j: 9^c:^- 
•? ^jSJgt"^-^ V :r SriT^: a i: if-smx:^h<r> 
X\ ZcOioizTg ^K-i^^^mx.XLt.ot^- 



(5) 



mm^l 1 -4 584 3 



[003 1] :^WMlZti^-^Xii. U'JX h^7)Tg izmB 

as€r:^T{±-rrj:3, mmm<^\^>':xh^^^'-yi>zm 
mimtx^^h(r>x\ ^<^mm^:^x\sim-t^ztif^ 

[0032 ] ^^^^(DlTmizX •5JgBS;$iX7tl/i^'X h^'N' 

gi5*j ( c r ^ ) izmmj: < ^ t & . 

[00333 

[^Hjcosisscojg.^ ] anz . *%0BcosiiFiCTi3 i x/it 

(^ifi^ll 1 ) t-f. ( Mw= 3 0 0 0 0) OjKU 

b'^;P7 j:y-yPc7)*S^S: 3 0%B^M^-i^-v U 7"^ 
;l^T-«aLi^^ffiflg5 8wt%. (Mw=l 0 0 

0 0) <5D--KUb':^/P7xy-7P3 5wt%. fSitXgtfg 

wt%i. ^UtLXC03-?(h^iyy°x:i\z'::t>m:^^ 

MzmmLxui^xhmm?:mfz. ^a. Z(7)ui^xh 
^9fkmmx'hi>mmiS'-i^^ vy^tm^^f^Lxm^ 

[0 0 34] icoi^i^XhjgMS:. 7:r h-^X^'tfflVi 



M^fliL, 10 or. S^^^fO^-i^tciO^^LTl^i^' 
;^hMSrJB^L:^c« -eof^. 0. 2 5;umcob'-A@Sr 
*^l.iSx;t.;W^-m?^ ( tmmS. 1 5 K e V ) 5: 4 

[0035] m>X . 6 ox: SrH-P^fO^TtfSJafSi ( P E 
B) 5r^t^o3t^, 7^h7^f-/Wr>'^-'>Ab Hodf 
i/K (TMAH) ?1<?§?S (2. 3 8wt%) T-3Kf^L-C 

[0O36] ^§^3i^7t^'i^';^^v^•:^^— >-5:, 1 3 O-CT' 
5^ra. 13 5-C-C5^^ra. 14 0-C-C5:J)-ra, 14 5 
'C-C5t}}-r^, ISOrrS^ra, l 5 5T:T'53)-^fcS 

1 6 0°CT'l 5:5)-fa'<.-^'SrfT^-o;/2. 

I'CXm i n<7)#JSjaLS-C' 1 3 0°Cd» 
4. 1 6 CCit'^^aL^ta. 1 6 0°CT'l S^f^^-i' 

Lf^. ^fc. :$mmmi>ziii'rhmsLii. xD-T«io# 
( imm 1 ) M^iCositeM 1 b mmiTy^mx' u-jxh.^ t 

rJ'-^^^rJgfSiL, 1 6 0''C-C'4 L-^c, 
^-y^m^L, 14 0X;T-4 5:5ifHT<.-i5'L7t, 

WK-fe U AT AX y f - ^^JKt-StKWt^X >y 

^LX^yy/\^^'i%t:. 

[0037] ^-fyyMz-oi^x . h^-^i^—yt 
- :^5igp*- A. >y ^ >-^?Rw?s;i^»^a^?»^ggst L . 

[0038] 
[^1 ] 



SI 



itfiee^i 



uv'x new 



0. 1 0 



0. 1 0 



0. 1 0 



0.3 5 



[0039] ±Mm 1 iz^^J: T iz, ^mKco^i&ya 



(6) 



1-45843 



[0040] ,lixt;:^L. 1 6 0"'CT"<-i? U!tJt«J0i 
■Ci6t^■Ji'3cO-t)S-C'^?DA(K^C^^•:^'-V&!|e=?•r^ ^ 

[00411 iMcr>mmm i , 2iii^v^imm i , 2x- 

1 2 O^CT-S^ 0 . r^Wm^PJ^O^Sa^i^^TJi-fixT L 
t-jfcl^fiOTj {4*i;l 5 5'CT-ib-5;t« -r^;b*>, 1 6 

?)-^m±.-fh:iti^X'%tl. Lij^L^Xifi^. IbO'Ct 
[ 0 0 4 2 J -^r. 1 4 or T"<.-^ LTtJt^J 2 T 

(i. u=j7.YJ-^^-><7m&i,m^^^tix\^-^£\^tK m 

1 4 o°cx'cr>^—:^9m(7if^^zmm^3kM\<r>m^^ 
t^^Kx \ -> < <nx' . l5!JM(~t4 1 2 0 "CT-Js -5 y;^. h 

c07!f5X|5^iajS{4«*^Wt~(±l 5 5*'Cjff<tCiT'±i^ 
LTV>S, t^c*i-oTf^^i^e<J^Tg SrTlsia 1 4 ox; 

{mmms ) t-f. ^jhf* ( mw= 2 o o o o ) o^j^u 

;P;^'-;l^-C'«^U^Siig6 Owt%. ^^M. (Mw = 
80 00) <0*rUt'c:^;U7xy-;L-3 7wt%, fcit/' 

h3wt%5:. m^tLX<r)3-yiV^l^yu\i:;^ym. 

yi^MzmmLx\^=jxhmwii:%rz. ^a. z<7>u=j 



f} u 7K}§JK-c-iiffi-r-a CI t (3 J: t5 mr%mmm^\iz.mm 

yiim^^t\.h TKi^'ScO-fb^tilSS I- 

[004 3] Cico^i^xh^^S:, 7:r hvx:7(cfflv> 
A>ixa C rmMMZT. f:h-{C J: 0 0. 5 m<75JlJ?T' 
M^t, lOOr, 5^^^<?)'^-:7tcJ;OI£«LTl/>'' 
;^MK$:?^mL;t« -eoft. 0. 2 5/imC0t'-Af5$r 
i«X:t-/l^^-«^ ( 1 5 K e V ) 5: 4 

[ 0 0 4 4 1 ^V^T . 8 0°C 5^ScOE3tfl63Pia ( P E 
B) 5r^f=3:-33tm, 7^ h 9><f-;Pr>-^:-^A t h'o^ 
i^K (TMAH) 7jc^?a (2. 3 8wt%> TSK^LT 

[0045] ni^tLfzUi^:^ ySrSiaiUffi 1 °C 

/m i nT- 1 2 0°C*^^> 1 7 0°CiT^iS Lstf^. 1 7 
O'CT'l 5^^-^ L;rCo 

(*iSM4 ) HU^co*Sfi«?!l3i:|BI«co^JiTb-i^"Xb>'N' 
T*1>10 0mJ/cm2 MltL/^f^. 8 0°CT'3 0:JMg 
^tZ. PEBf^OTI/i^'Xhyt^'— ytCl 7 CCTl 5^J- 

rJ'-i^SrJ^^L, 1 7 0"C SOPH'S-:? L3t. 
(^'DAj^tfox-yf-v-^j^) SIM^JS. 4ioJ:i/^it®caj3 

>; i^AT >-^:-'^^irX--y f■->-iJ^^gS^fflt^TSfKW^^X -/ 

^y-f-r^citizj:*) , ui^xh^-^i^~y^zco9t}j^ 

[0046] ^^y-rMz-:>\.^X , V-yx h-'trJ'-V^t 

- ym^ip <i>cox -y ^ i^^?gw?s^s,;^Bg8i^ai^ L , 

[0047 ] 
[«2] 



(7) 



#I3¥1 1-45843 



^2 



0. 1 0 



0. 1 0 



0. 1 0 



[0048 ] ±12*2 J; 0 1:, xn-rte<7)#ia 
3) , f.^-rVV^comm. ^comcDPEBXmiB 

[0049] zixizML. 1 7 o°cT"<.-;? Ltiitmm 

[0050] Jia^cT^Hififiajs . 4ii J:t^J:L«J««l3-CfflV^ 
f*<OTg {i$<;l 6 O'CX'h-^tz. -r^rip*>. 1 7 O'CcO 

•r'&ii:*''Tl=/i. L*>L^*^'^>. 1 7 0'Ci:^,^3^a^ 
{±. Ui^'XhcO^^cOTg J: 0*!j5 0-Ct^VM7)T\ 

cois*T-coJii^.4'i^^>'';=?. h>'N"^->'cogiaj)*^'g:: r>x 

iC-^j: 0 , CliO J: o (.Z^^^^i:>-ytily-JX h^^:!'—yX 
[005 1 ] .!:*i(c*f L, SIMMS T-tt^xn-rttcDl* 

mmizi-^x, tfimmm4X'it'r ^ —yvvm^m- 
p E B (^xgi; i r> T L- i^'x h ^ N-^' - >- 'P<7)mm9\i±m 



t>^±x9[-tLt, ^^•rti(rmmmi,zn\^xi,. mmn±m 
t^-itxii-fti%.tx'(7)mii. x'oidmizm^'^i&m.x' 

?hiiJtf*^cf±T^ {±1 6 0'Cc?5— ^fflt^jlLJtTtib. 1 

7 o'ccr,^-^^^m-t:i ti,zx^ r--jvsmm% 

[0052] ■r=5:i:>^. :xu-yik<r>'^-^y-^t.i-zii 
-f -f -ru V3tiOBStt - P E B c7)Xg$-gT , 1^ i^X h 

^<r>mfm±m^-^xi,±r-r:it\,zX'^xT^ ^misbfz 

[0053] 

mm, mizu^'^/vi^mm<7)^uj^'?xi^&m.t(D^ 

rj'-^'^-j^fig-r ■& c: i: *iT-& & . ^mm(r>yjmi>zx K>m 
m^tifzu=jxh^-<i?-y^o^-/^yy-7x^ti-xm 

k<D^mtzjL-y^y:!^mff)mi^s<^t<m\$ti^. u*^ 

i^^t^\>^<r>X\ U=J::^h^^i^-y^m&J:<mM^ 
[0054] LJt*^'o T , i-z/x vn-9—yfe^ 

-ymt, ^m\kmmmff:^.v°T2^:^\,ziiw^\y^y )v 
wmz^tz r>xw^x^x'h 0 . -?-tfox*fl 



7uyv^~'j(r>mt 



»^jii«ji|4frti#(E/hi*]*Sfari#«!! m 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the appUcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



